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New prognostic factors in gastric cancer: the role of lympho-plasmacytic infiltrate.

BACKGROUND: Gastric cancer triggers an immune response, manifested by immunocompetent cells infiltrating the tumor,
such as macrophages, NK cells, neutrophils, T and B-lymphocytes, and plasma cells.
METHODS: Were viewed 300 patients who received surgery for gastric cancer, with removal of at least 15 regional lymph
nodes, from January 1998 through December 2008, at the Policlinico “Umberto I”, Department of Surgery “Pietro
Valdoni”, “Sapienza” University of Rome, and at “Santa Maria Goretti” Hospital of Latina, Italy. We selected a sub-
set of 46 patients identified according to the following selection criteria: presence of gastric cancer (both intestinal-type
and diffuse-type), early-stage (T1 and T2), absence of nodal metastases (N0), or involvement of less than 8 lymph nodes
(N1), absence of distant metastases (M0), stage I and II. The sample included 28 males and 18 females.
RESULTS AND CONCLUSIONS: Our results suggest that a high number of tumour-associated macrophages (TAM) along
the margins of the tumour is related to a worse outcome, and an increased secretion of immunosuppressive cytokines by
TAM may also indirectly affect the action of cytotoxic T cells. Our study also shows a statistically non significant trend
of tumour-associated macrophages in promoting the expression of β-catenin, which is a subunit of the cadherin protein
complex. 
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cells, cytotoxic T cells its margins, each one of the dif-
ferent cellular subsets playing a different role in limitin,
B-lymphocytes, and plasma cells. This infiltrate can
deeply involve the neoplasm and/or g growth and spread
of the neoplasm 2-3. The use of monoclonal antibodies
allows both quantitative and morphological characterisa-
tion of these sub-populations and detection of their local-
isation within the tumour. Therefore, by matching these
results with the clinical and histopathologic features of
every single patient, we can identify new prognostic fac-
tors of gastric. To date, the modalities of communica-
tion between the different plasma cells, and their impor-
tance in anti-tumour monitoring and the invasion and
spread of cancer have been clarified 4-5. These anti-
tumour featuresrely very much on tumour immuno-
genicity, which, in turn, depends on theamount of muta-
tions of neoplastic cells. Cancers such as colorectal can-
cer bear many mutations, mainly related to the insta-
bility of microsatellites, while gastric tumours have only

Introduction

Gastric cancer, remains a major public health issue as
the fourth most common cancer and the second leading
cause of cancer death worldwide. Many works study its
characteristics and treatment patterns 1. Gastric cancer,
just like anyother tumour, triggers an immune response,
including the infiltration of the tumour by immune cells,
such as macrophages, NK cells, neutrophils, T helper
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a few, which helps these to escape the host immune
response 6. In relation to the different lymphocytic sub-
populations, in antitumor surveillance, macrophages such
as tumour-associated macrophages (TAM, recognized by
the presence of the antigen CD68 on their surface) are,
directly or indirectly, responsible for the suppression of
T lymphocytes activated against tumour cells 7. The
tumour-associated macrophages are an essential com-
ponent of tumour infiltrating leukocytes, representing
a double-edged sword, with the potential to express
both pro- tumour and anti-tumour activity, with the
for more prevailing in well established neoplasms 8-9. A
study on transgenic mice has suggested that activated
macrophages play an important role in gastric tumouri-
genesis through the promotion of Wnt / β-catenin 8.
In fact, gastric canceris strongly associated with
Helicobacter pylori (HP) infection, which involves
chronic inflammation of the stomach 10,while the acti-
vation of the Wnt/β-catenin signal is reported in about
30% of gastric cancers 11. HP infection in transgenic
mice causes an infiltration of macrophages and activa-
tion of the Wnt / β-catenin in the gastric mucosa, thus
leading to tumourigenesis 12. Natural killer (NK) cells
(CD57+) belong to the immune system and non-specif-
ically act against cancer. A high number of infiltrating
NK cells was frequently observed in patients with “ear-
ly gastric cancer”, with poor or no nodal involvement.
In these cases, there are fewer NK cells inside the
tumour, and most of these are found around the neo-
plasm. In contrast, in large, infiltrating tumours, there
are few NK cells both within and around the lesion.
NK cell infiltration is, therefore, inversely related to the
depth of tumour invasion, the clinical stage, and lym-
pho vascular spread. Survival rates in patients with
stronger NK cell infiltration also seem to be better 13.
The cytotoxic T lymphocytes (CD8+) play a crucial
role in limiting growth and spread of the tumour. The
level of cellular tumour infiltration is quantitatively dif-
ferent in the two histological types of gastric cancer,
intestinal and diffuse. In the intestinal subtype, cells
are broadly described within the infiltrate, while, in the
diffuse subtype, immunosuppression is generally more
pronounced, and the number of CD8+ cells present is
low. In addition, it has been shown that those lym-
phocytes located in the tumour epithelium can have a
positive prognostic effect while those located in the
stroma or along the margins of the neoplasm have no
effect on prognosis 14. One of the most important and
currently studied variables is localisation of immune-
cells in relation to tumour tissue, which, accordingly,
is classified as intratumoural-intraepithelial, peritumour-
al, and stromal. In fact, it is believed that, depending
on their location; the different cellular subpopulations
can be exposed to the effect of multiple substances, espe-
cially inflammatory mediators, which alter their
function and response, thusentailing different prognostic
outcomes 15.

Ann. Ital. Chir., 89, 5, 2018 399

New prognostic factors in gastric cancer: the role of lympho-plasmacytic infiltrate

Materials and Methods

Were viewed 300 patients who received surgery for gas-
tric cancer, with removal of at least 15 regional lymph
nodes, from January 1998 through December 2008, at
the Policlinico “Umberto I”, Department of Surgery
“Pietro Valdoni”, “Sapienza” University of Rome, and at
“Santa Maria Goretti” Hospital of Latina, Italy. From
this group, we selected a sub-set of 46 patients identi-
fied according to the following selection criteria: pres-
ence of gastric cancer (both intestinal-type and diffuse-
type), early-stage (T1 and T2), absence of nodal metas-
tases (N0), or involvement of less than 8 lymph nodes
(N1), absence of distant metastases (M0), stage I and
II. The sample included 28 males and 18 females, with
the following age characteristics: Overall Range=41-92
years, Mean=64.9 years. Males: Range=41-83 years,
Mean=64.8 years. Females: Range=40-92 years, Mean=65
years (Table I). Follow-up was of mean=57.53 months
(range=24-88 months). Of the studied 46 patients, 17
died (37%, 11 males and 6 females), 11 (24%) for recur-
rence of the tumour and / or for metastases, 6 (13%)
for tumour un related causes. Survival was: range=1-84

TABLE I - Clinical and histopathological features of studied population
(n=46)

Features Patients n (%)

Gender
Males 28 (60)
Females 18 (40)

Tumour
T1 11 (24)
T2 33 (72)
T3 2 (4)

Lymphnodes
N- 21 (45,.6)
N+ 25 (55.4)

Differentiation
G1 4 (8)
G2 18 (30)
G3 24 (52)

Lymphoplasmacellular Infiltrate
Poor 14 (30)
Moderate 22 (48)
Severe 10 (21)

Lauren’s Classification
Intestinal 29 (63)
Diffuse 14 (30)
Mixed 3 (7)

Signet Ring Cells
Yes 16 (34)
No 30 (66)
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months, mean=30.91 months. Only 6 patients of the
entire group received post-operative adjuvant chemother-
apy: of these, one died 24 months after surgery, while
the other five were followed, respectively, for 36, 40, 84,
85, and 88 months after surgery (Table I). The prepa-
rations of the primary tumour, previously embedded in
paraffin, were sectioned with a thickness of 4 m and
then examined with immunohistochemistry by means of
specific monoclonal antibodies, in order to identify and
study the various sub-populations present in peri-and
intratumour lymphoplasmacellular infiltrate. These sub-
populations are mainly represented by immunocompe-
tent cells that are divided, in relation to the expression
of adhesion molecules on the membrane, in CD8+ (cyto-
toxic T lymphocytes), CD68+ (macrophage), and
CD57+ (Natural Killer cells). The slides were stained
with diaminobenzidine. The marked cells were there after
quantified with 400x magnification in 15 different fields.

Expression of β-catenin in tumour cells, at the level of
cellular membrane, cytoplasm and nucleus, was evaluat-
ed and correlated with the infiltration of tumour-associ-
ated macrophages. Finally, the patients were divided into
two subgroups according to the number of cells of each
subpopulation,respectively lower or higher than the medi-
an (Group A< n, group B ≥ n). Lymphoplasmacellular
infiltrate was classified, on the basis of localization, in
peritumoural (along theedges of infiltration) and intra-
tumoural / intraepithelial.

IMMUNOHISTOCHEMISTRY

For immune histochemic alanalysis, the following anti-
bodies were employed:
– Anti-CD8 (monoclonal, clone 1A5, 1:20 dilution,
Novocastra™, Leica Biosystems, Milan, Italy);

TABLE II - Distribution of CD8+ cells and associated clinical and pathological features of relevant population (mean ± standard deviation, t
Student’s test) (p < 0.05)

Features (n) CD8+
Intra Peri

p* p*

AGE (years)
< 65 20.23 ± 30.56 (10) 0.224 196,94 ± 117,32 (175,5) 0.942
≥ 65 10.50 ± 11.38 (6) 194,13 ± 113,83 (205,5)

GENDER

Males 17.23 ± 25.76 (10) 0.432 196.19 ± 105.71 (189.00) 0.538
Females 11.29 ± 13.34 (5.50) 175.00 ± 121.53 (163.50)

TUMOUR

pT1 18.71 ± 11.16 (14) 0.647 229.70 ± 138.32 (224) 0.183
pT2 14.36 ± 24.02 (5.50) 174.52 ± 104.69 (152)
pT3 195.50

DIFFERENTIATION

G1 120.33±92.59(104) 0.283 14 0.653
G2 170.83 ± 101.03 (172) 16.81 ± 17.98 (9.50)
G3 208.79 ± 119.12 (194) 13.37 ± 17.39 (7)

LYMPHNODES

Negatives 19.80 ± 28.53 (12) 0.485 209.66 ± 100.66 (219) 0.216
Positives 11.43 ± 15.08 (7) 168.33 ± 118.68 (146)

LAUREN’S CLASSIFICATION

Intestinal 19.57 ± 25.97 (13) 0.478 188.14 ± 118.41 (200.5) 0.932
Diffuse 7.64 ± 5.30 (9) 185 ± 99.15 (170)
Mixed 7.64 ± 5.30 (1.5) 196 ± 141.26 (244)

LYMPHOPLASMACELLULAR INFILTRATE

Poor 22 ± 34.17 (8) 0.293 158.53 ± 96.08 (125) 0.442
Moderate 12.13 ± 12.20 (10.50) 184.80 ± 100.98 (204)
Severe 9.88 ± 8.89 (9.50) 237.20 ± 143.82 (242)

SIGNET RING CELLS

Yes 12 ± 12.06 (9.50) 0.637 190.44 ± 120.33 (164.50) 0.904
No 16 ± 24.61 (8.50) 186.17 ± 108.42 (202)
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– Anti-CD57(monoclonal, clone NK-1, 1:50 dilution,
Novocastra™, Leica Biosystems, Milan, Italy);
– Anti- CD68 (monoclonal, clone KP1, dilution 1:400,
Novocastra™, Leica Biosystems, Milan, Italy);
– Anti- β-catenin (monoclonal, clone 14, dilution 1:500,
Transduction Laboratories, Lexington, KY, USA).

Immunohistochemistry was performed on tissue sections
fixed in formalin and embedded in paraffin. These sec-
tions were collected on glass slides with positive polar-
ity, placed in the oven for 5 minutes at 50°C, dewaxed
in xylene and then rehydrated, using alcohol with pro-
gressively lower concentration, up to water. Blocking of
endogenous peroxidase was achieved with a 5-minute-
bath of 3% hydrogen peroxide for all samples, except

for the anti-CD4 antibody. In the latter instance, the
same operation was performed by using a 5 minute
bath of hydrogen peroxide / methanol 0.5 %. The anti-
genic sites were evidenced for all antibodies by heat
treatment, using the microwave oven at 750 W,for 3
cycles of 5 minutes each, in a solution of citrate buffer
at pH 6, followed by a cooling period of 20 minutes
at room temperature. The sections were covered with
diluted normalserumready to use (RTU) (Normal Horse
Serum, Vector Laboratories, Burlingame, CA, USA) for
10 minutes and then incubated with 100 ml of pri-
mary antibody for 60 minutes at room temperature,
after rinsing with distilled water. Rinsing with phos-
phate buffered saline (PBS), was performed twice for
5 minutes each time, and then the sections were incu-

TABLE III - Distribution of CD57+ and of CD68+ peritumoural and intraepithelial cells, and associated clinical and pathological features of
relevant population(mean ± standard deviation, t Student’s test) (p< 0.05)

Features  (n) CD57+ CD68+
Intra Peri Intra Peri

p* p* p* p*

Age (years)
< 65 7.08 ± 8.22 (5) 0.206 70.71 ± 38.66 (72) 0.224 21.20 ± 14.38 (16) 0.436 176.23 ± 126.48 (158) 0.311
≥ 65 4.33 ± 4.22 (3) 54.74± 41.58 (36) 17.27 ± 12.04 (14.50) 220.09 ± 113.85 (212.50)

Gender
Malesi 4.08 ± 3.98 (3) 0.161 52.42 ± 36.40 (39) 0.146 20 ± 11.52 (18) 0.398 198.35 ± 129.44 (170) 0.665
Females 6.86 ± 8.01 (4.50) 70.07 ± 43.03 (72) 16 ± 14.68 (13.50) 213.64 ± 104.81 (217)

Tumour
pT1 6.6 ± 9.66 (3) 0.374 59.91 ± 49.03 (31) 0.947 15.63 ± 13.04 (10.50) 0.492 141.63 ± 95.73 (101) 0.076
pT2 4.63 ± 3.84 (4) 58.97 ± 37.34 (47) 19.41 ± 13.20 (15.50) 229.88 ± 124.17 (239)
pT3 20 241.50

Differentiation
G1 3 0.352 50.50 0.174 11 0.266 91.25 0.485
G2 6.40 ± 8.30 (3) 69.53 ± 42.31 (73) 16.42 ± 13.36 (14) 205.09 ± 85.75 (268)
G3 4.45 ± 3.59 (4) 53 ± 34.04 (44) 21.94 ± 12.21 (19) 237.10 ± 135.39 (315)

Lymphnodes
Negatives 5.65 ± 7.52 (3) 0.614 62.71 ± 40.13 (51) 0.564 17.36 ± 13.48 (13) 0.662 211.35 ± 139.87 (190) 0.964
Positives 4.67 ± 4.19 (4) 55.79 ± 39.55 (39) 19.39 ± 12.41 (17) 209.44 ± 105.45 (217)

Lauren’s Classification
Intestinal 6.52 ± 7.00 (5) 0.065 66.32 ± 42.51 (55) 0.177 14.44 ± 10.30 (14) 0.003 201.05 ± 113.36 (235) 0.470
Diffuse 2.58 ± 1.62 (2.5) 48.93 ± 29.22 (41.5) 28,27 ± 12.08 (28) 233.46 ± 135.92 (199)
Mixed 4.33 ± 4.16 (3) 38 ± 47.82 (21) 7 ± 2 (7) 169.33 ± 129.96 (104)

Lymphoplasmacellular 
infiltrate

Poor 5.86 ± 7.55 (4) 0.638 66.32 ± 42.51 (55) 0.177 23.27 ± 14.75 (26) 0.371 220.82 ± 132.15 (171) 0.349
Moderate 4.76 ± 5.29 (3) 48.93 ± 29.22 (41.5) 18.53 ± 11.80 (16) 174.81 ± 116.46 (180)
Severe 4.43 ± 3.26 (5) 38 ± 47.82 (21) 9.67 ± 5.82 (8.50) 267.13 ± 104.72 (186.50)

Signet ring cells
Yes 6.75 ± 8.75 (3.50) 0.245 67.50 ± 39.40 (61.50) 0.290 19.90 ± 14.18 (13.50) 0.681 213.09 ± 144.26 (145) 0.930
No 4.35± 3.88 (4) 54.34± 39.48 (37) 17.86 ± 12.30 (15.50) 209.13 ± 113.02 (237)

β- cateninexpression
Preserved 6.10 ± 5.22 (4.50) 0.590 68.25 ± 47.29 (58.50) 0.303 11.75 ± 7.72 (11.50) 0.021 223,55 ± 100.78 (190) 0.811
Alterated 4.88 ± 6.30 (3.50) 54.31 ± 36.27 (41.50) 22.05 ± 13.39 (18.00) 213 ± 127.25 (239)READ-O
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bated for 30 minutes with two or three drops of
biotinylated secondary antibody (RTU Biotinylated
Universal Antibody, Vector Laboratories, Burlingame,
CA, USA), and after further rinsing with PBS, each
slide was incubated for 30 minutes at room tempera-
ture with two or three drops of serum containing the
complex Avidin / Biotin (RTU Vectastain™, Elite ABC
Reagent, Vector Laboratories, Burlingame, CA,
USA).The sections, againrinsed twice with PBS for 5
minutes each, were incubated for 5-10 minutes with a
solution of the chromogenic substrate, diaminobenzi-
dine (DAB), and finally counterstained in Meyer ‘s
haematoxylin (Merck, Darmstadt, Germany) for 7 sec-
onds, dehydrated in increasing alcohol series, clarified
in xylene, and mounted in syntheticresin.

STATISTICAL ANALYSIS

The intratumoural and peritumoural lymphocyte sub-
populations were further sub-divided into two subgroups,
based on low or high density of lymphoplasmacellular
infiltrate, selecting, as there ferencevalue, the median m
of eachgroup(group A<m, group B ≥ m). In addition,
by means of computerized statistical tests, multivariate
analysis was performe dusing Student’s t-test and χ²-test.
Finally, the prognostic impact of the various cellular sub-
sets wase valuated by using the Kaplan-Meier and log
ranktests. Statistical significance was considered in cases
with p<0.05.

Results

The lymphoplasmacellular infiltrate was morphologically
characterized, using monoclonal antibodies, in CD8+
cells (Tc lymphocytes), CD57+ (Natural Killer cells), and
CD68+ (macrophages), and there after further subdivi-
sion based on location and in peri- or intratumoural /
intraepithelial features was performed. Expression of β-
catenin, especially in relation to infiltration of tumour-
associated macrophages, was also evaluated. After quan-
titative assessment of the number of cells labelled with
400x magnification in 15 different fields for each of the
two groups, the sample was divided into two subgroups,

respectively below and above the median (m) (subgroup
A< m, subgroup B ≥ m). The study was focused, there-
fore, on the CD8+, CD57+ and CD68+, and on the
expression of catenin. The distribution of intra- and per-
itumoural CD8+, CD57+, and CD68 +, eachdistinct in
subgroups A and B, was associated with the following
clinical and histological parameters: patient’s age, extent
of the primary tumour, presence of lymph node metas-
tases, degree of differentiation of tumour cells, tumour
histological type according to the Lauren’s classification,
the presence of signet ring cells. Distributions were also
collated with survivals, by means of the survival curve of
patients with the Kaplan-Meier method. Finally, distribu-
tions were compared with the survival curves of groups
A and B for the individual lymphocytic subpopulations,
intra-and peritumoural, using the log-ranktest.

RESULTS OF THE SUBGROUPS

CD8+ cells (cytotoxic T lymphocytes)

Most of the CD8+ cells were distributed along the mar-
gins of tumour invasion,while inside the tumour very
small quantities were detected (mean=185.96 and 17.24
cells, respectively, for 15 fields). Statistical analysis
revealed no significance in relation to the considered fac-
tors, both for peritumoural and for intratumoural cells
(Table II).

CD57+ cells (Natural Killer)

Natural Killer cells were more represented along the mar-
gins of infiltration (mean= 58.27 cellsfor 15 fields) com-
pared to the inside of the tumour (mean=5.67 cellsfor
15 fields). Statistical analysis did not show significant
differences between the parameters taken into consider-
ation.

CD68+ cells (macrophages)

The pattern of distribution of CD68+ cells was similar
to that of CD8+ and of CD57+ cells (mean=224.39 cells
along the margins of tumour infiltration, vs. mean=16.04
cells inside the tumour).

TABLE IV - Relationship between distribution of CD8+, CD57+, and  CD68+  cells and survival (log-rank test).

CD8+ CD57+ CD68+
Peri Intra Peri Intra Peri Intra

A B A B A B A B A B A B

Mean survivals:
Months (no. patients) 27.13(46) 34.69(46) 25.81(46) 35.58(46) 26(46) 36.60(46) 22.88(46) 36.07(46) 45.64(46) 23(46) 40.45(46) 32.5(46)

p 0.131 0.132 0.074 0.048 0.179 0.291
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Diffuse gastric cancer proved to have a statistically dif-
ferent concentration of intratumoural macrophages, com-
pared to the intestinal sub-type (p=0.003, Student’s t
test), and also the expression of -catenin was signifi-
cantly increased in relation to the number of intratu-
moural macrophages (p=0.021, Student’s t test) (Table
III). The analysis of the survival curves of the individ-
ual subgroups revealed a better outcome in patients with
lower peritumoural infiltration of CD68+ cells, although
his valuedid not reach significant levels (p= 0.179) (Table

IV). A better outcome was also found in patients with
fewer macrophages and preserved -catenin expression,
albeit, also in this case, without statistical significance
(p=0.394) (Figs. 1, 2).

Discussion

In our series, the infiltrating immunocompetent cells
were spread both along the margins of tumour infiltra-

Fig.: 1
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tion and within the neoplasm, with a peritumoural preva-
lence of sub-populations. Ishigami et al. 13 showed that
higher clinical aggressiveness is linked to the presence of
a high number of tumour-associated macrophages
(TAM), regardless of location. Leek et al. 16 have shown
a direct relationship between TAM and neoangiogenesis
in patients with breast cancer, with reduced disease-free
and overall survivals, suggesting CD68+ as an indepen-
dent prognostic factor. Therefore, the aggressive behav-
iour of gastric cancer could be attributed to the effect
of angiogenic TAM, as evidenced by the microvessels
within the tumour 13,17. In addition, an increased secre-
tion of immunosuppressive cytokines by TAM may also
indirectly affect the action of cytotoxic T cells, by alter-
ing the transduction signal of the antitumour immune
response caused by the T cells themselves. The β-catenin
is a subunit of the cadherin protein complex. This pro-
tein is important for stabilization of the cytoskeleton,
stability of intercellular junctions, and for the signalling
pathway called wingless/Wnt. In relation to the latter,
the gene coding for -catenin is considered an oncogene.
The contact between the cells of nonspecific immunity
(macrophages, NK cells, neutrophils) and those of spe-
cific immunity (T helperand cytotoxic T lymphocytes,
B lymphocytes, and plasma cells) represent a recurring
ultra structural picture at level of the lympho plasma-
cytic tumour infiltrate, in particular in gastric cancer,
which suggests the existence of an intense intercellular
interaction, through which leukocytes send and receive
regulatory messages, thus polarizing the secretion of
cytokines and of other mediators 5,18,19. This interaction
could be important in regulating the immune response
of the host against gastric cancer, especially in the ini-

tial stages, when the growth of the tumour can still be
blocked 20.
Particularly interesting is the role of TAM, which in
their phenotype M2 seem to promote tumourigenesis
and tumour progression, as mentioned before. In fact,
other molecule shave recently also been implicated in
the development and progression of gastric cancer,
such as L1 cell adhesion molecule (L1CAM), epithe-
lial cell adhesion molecule (EPCAM) 21 and matrix
metalloproteinase 9 (MMP-9) 21,22. α-Tumour Necrosis
Factor, produced by activated macrophages, in spite
of its own name, seems to be a cytokine through
which inflammation promotes the development of
tumours, in particular through the promotion of the
signal Wnt/β-catenin by suppressing phosphorylation
of -catenin. Antibodies anti- α -TNF, already and for
a long time used in chronic inflammatory diseases 23,
represent a possible therapeutic strategy in cancer 24.
Also suppression of the infiltration of macrophages
and their activation by means of anti-inflammatory
drugs represent a possible chemoprevention against
gastric cancer 25-26. However, new studies are needed
to examine thoroughly the nature of this interaction,
which might represent these sential principle for the
development of immunotherapy, based on the use of
substances specifically stimulating the antitumour
immune response.

Conclusion

Our study suggests that a high number of TAM along
the margins of the tumour is related to a worse out-
come, without reaching statistical significance. This find-
ing consorts with other studies on malignancies in gen-
eral, showing that a high number of TAM is associated
with a high probability of lymph node involvement,
deeper tumour infiltration, and more advanced clinical
stage. Our study also shows a statistically non-significant
trend of tumour-associated macrophages in promoting
the expression of β- catenin.

Riassunto

Il carcinoma dello stomaco è la seconda causa di morte
per cancro in tutto il mondo. Come altre forme di neo-
plasia, esso innesca una risposta immunitaria caratterizza-
ta dall’infiltrazione del tessuto tumorale e peritumorale
da parte di diversi sottotipi di cellule immunocompeten-
ti. Nel nostro studio è stato osservato che un elevato
numero di macrofagi infiltranti i margini della neoplasia
è associato ad una peggiore prognosi e ad una aumenta-
ta espressione di citochine immunosoppressive con con-
seguente ridotta attività dei linfociti T citotossici.

Fig.: 2
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